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X 

( c ) ^i^#:^o J: XJ^^^ L :/ p - :7 - WMm^i^ ^ 

(b) mm^. %ni^^xxj^i^^Ltimi<Dmm:/xn 

8. ^^^flc^is^^'lltf-x^^^^, #rp|f>itc7)^ig^7Jl 

(b) (a) 

(d) ^^^f^^uctU^^-a-b/cV^n-y^-^H^Ii'^^^ 30 

(e) m^^. ^^i^:}s^rjf^^\.fcmi<Dmm^ti 

( f ) ^wi^^xx^i^^i^tzm 1 (Dmmyn-y'^:^ 

11. 116^1^«^(c:ov>TKM^<^^-r^;^tiTfeoT. 40 

(a) ^n^. m^tf^^\^xyti-:f^m^m^» 

(b) (a) -^^tt^-^-m^m^i^oy 

(e) ^^-y-m^m^i^^m2(Dmi^^i^Mcm^ so 



(f ) ^i^w^m2(Dmm-hmmm::'7^m\^ ; -eu 
r 

(g) -^^^-y-m^m^i^^:. s«j(7)#«E^^-rii 

12. HufBl|2cD^^®^yp-:7';65^fi5^^ti^. i|#fFli* 

13. '^^mmmm^:i^^t^mm^2(Dmi^^i::mm 

14. tfj|H^^#:;55t^'-X^^tp, ^^fFlt^cDffifflllll 

15. mB^-:^7(>mi±Xh^. #l^if*c^jKlfflmi43S 

1 6. ^ 

(a) ^2(Dmi^^. y^-y'-m^m^i^cD^KD 

T 

1 7. $ p>tc, 

(a) mm^^i^^^t^i^^i.tzzfti-y'-m^m^ 

( b ) yxn^y-^^^^^i^^^ 3 (DiKfls:^(-»m ^ 

( c ) m^^Wi^^mW^m 3 

-r^ ; 

^th^'ti{-m»m^^mi.x\^^^. #f*^ii^c^<sismi7 

2 0. w^^(om^mm^m\^(Di^mmmmt^h':^m 

(a) m^^. m^tm^Lx:fr:^-y~m^m^t^ 

(b) Xa (a) C0^3fif^, 3/t^^:/-;^^^g^f^co 

(e) m^^. ^n{^^^n^^^\.tLmi(^mmy'x2 



(3) 
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( i ) ^^tm^Lx:fa-':f-m&om^i^^m^'r 

(ii) y'^-y'-m^m^»(Dmi(Dmm'^ti-^t 

(iii) m^^m 1 (Dmm':fxn--y^:jf^^u^i^i^^>^ 

Wcm^-^^fzlsb<D^m\ 10 

^^t^^y ho 

:y ho 

2 2. m2(Dmi^^\:i^u-r^m^(D^fE^^i^'t^ti 
mmm<D^y ho 

(a) i^3|sf^. m^t'^^l.X^mi^^XV^^^l.ti 20 

( b ) ^Wi^^ <t t/^-^ L n - - ^ 

%2<Dmv^tmm^^x 

(d) *5J:t;^^^bfc^lO^^ 

•:^^-y^^y^2(D^m^hWim^^ ; 

(e) ^^^f^^b^Jzt/^-^L/dlll c7);^^:rn-:/^. 
^6^;6^^2co^f$:^'tc^6 J: m2(omm-hm:W 30 

( f ) II 2 (DmW^\^^^ir^^m(r>^^^^mir 

2 4. ^nm^^i^-:x^^t^. m^miK<ommm2'mm. 

^§^Jlffi*Km-^x^=3ei/y;j<;K®^ (DNA) ^tznv 

yr<mm (RNA) ^Mai-r5fci6(7):^^. nm. mj^^^^ 



K" "u-fe:/^^--" /^^ffifgH. ^^^6^*§^>ff 

^co^'a^:ioj;u'^«^^^-r5X'fc5 9o itetf^ji^ 

<D^S : '^/cCtJ'^rT^::^^' (A) . ^r=^> (G) . ^ 
^> (T) . hi^^^ (C) (Dohcoimii^^^ 

^m-^^^hti^. ^thib^mmn. '^mmcoi^^i^x 
^■t^^v^9#*r'ts^*6^T•fe6o -:*'(7)DNA^'^c7)r 

So RNA-Cti. ^^>^mf)>^'7i^/l' (U) tCiiorS 

'5'^v'/Mlffli;^(7)ffiffli^^(^'>h^>>^t^'g^i- 

So 
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/i-S i: (7) r«1 <7) ^ ;^ 7^ /ulg-a^ J: 19 S-a^ ^ 6 o 

rs' 7j^i^^fcH3' -Mygtm^i^i^o mk^^u^m<r> 
pt-(7)DNA*fcjiRNAiB^jt> L< ti^^aeT-top^ttat 

T^d JiJWIS ^^tf mJBI;6- e>ttm $ ti/c^DNA^ 
HRNA4^(DPt-(DDNA^fc{lRNASd^(Jt> b< ti1#^iS{5T- 

X*h^ (Southern, E.. J. Mol. Biol. 1. 98. 503, 1975^# 

\^mm:f^-:/mkmtm^^^. y^-zftrnkm^t 

60 Lt3lf!^yp-:7"^DNA^/'cfi:RNAK*4^^^^^SW 

5o 50 



V / ^ (background noise) " t LX^i^tl 

^^-^y y y^X^t^/.^v^DNA:/^-:/^i-^<7)^^5fev^^^ 

'^tj^^mmm^f.^^^^^xx^x.i.mm'^mxh^o u^^^l 

it ; :jrsxxim^m. ^uytm^fcnm^m(Dmmm {y 
±rznm^m^;i>^mm^th^^ -ma^. (sm 

ith) Ann. Clin. Biochem . .18:253. 274 (1981) ^# 

(Dmm\ci^oMmmih^mii'fxm^^j:^mf}mu^n 

\c^^m^^tin^'^wm^^^-ox\^^fj:^^-Dtio %it 

m^:^^i^ h/\-^<D^^muLxmytyti-y'<Dm^^ 
mm^^x\^. ^m^^u,n^i<^^^th^^>y<^m 
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i^m-r^o m^m^mm. rna. ^i^v^-i/'^i-^^X'c^- 

:^^-'Zf> • • ^^i—- (Steven A. Banner) 
tKi/j:;^X-Y *y • -< h (Genetics Ins 

t i tute) (D0C'>Hit#rFm^m831 12493 . 8-^0J^S^#RS ^ 

T— (R.Neubauer) > IEEE transactions on magnetics 
MAG- 9 , 445 (1973) ; ^^^^^^^cO^^ftttOfc^ 

CDW^S^^^^, ^r^<- (I.Giaver) (7)?itIl#rF||39 

705i8-^p^^s^#Bs> ; wm^m^'^^':f^—(omm^ 

tt. (S.Margel) ib. Jour.Iimn.Meth. 28:28:34 

1-53 (1979) ■^^m\'t^m.^(^m^^mz.'f^f^^<^ 

W^^<J^^'^. ir:xr-f (A.Senyei) b> J.App. Phys. , 20 
49 (6) :3578 (1978) . (K.Wieder) P 

ro.Soc.of Exp.Bio. Med . .58:141 (1978) . 

(K.Mosbach) cttJ^v^^ (U.Shroeder) . FEB 

S letters l02:112 (1979) ; /l-v^. ^BH^b^J: 

n^<Dm^<Dmmi^'^m. ^^fVy^— (R.Molday) Na 
ture 268:438 (1977) ; *d <trJ^^fc#1^6^fi^ft:ffl 

LT^0^^43|a^<0^^ffi, ^;^y<:y/^ (K.Mosbach) ^3 

J;U«T:/^'— y (L.Anderson) . Nature 270:359 (19 
77) ^#BB ; ±ia(7)^Sfe{i#RPJC J: 19 r ^ 30 

i-2:/n — >^'^cD^fflt^, Nucleic Acids Research >14 
(12) :5037 (1986) , "T :7-r ::^7^>r -tC^-5< /N-f 
Y^%\Z.X.^mm^^^'f')y (Fa 
st Quantification of Nucleic Acid Hybrids by Affin 
ity-Based Hybrid Collection) " ^rMt-^T^-^ y 

• v-jxm;^;^- (Ann— Christine Syunen) . 
^yf-^'y — ^y^^ly (Matti Laaksonen) JcTJ^/^^^^^ 
• -fe >5^- ^ K (Hans Sder lund) [Z.^V)m^ thtz^ 40 

(a) nm^. mmti^'^Lxyti^y-u^m^i^ 

(b) yu-z/-m^m^i^(Dmi(Dmm^ 
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(e) mm^. ^^i^:^x.xii^^Ltimi(Dmmyti 

(a) ^i|s|-^. W.mh1^^\.X':rxz--^-^mmm,^^ 

(b) ^3|st^, yn-'7-^6^«^f*:<7)^l(7)S^7^ 

(d) -^'^^^x.n^'^x.fzrfxi-'f-mm^'^^ 

(e) ^nW'^X,x:^m^\.fz.^\(Dmk'fvi 

( f ) J:r/^'g^L/cm 1 <7)^Sft:/n-:/^. 

(a) un^. m^t'^^L^xyti-zf-m^m^i^ 

(b) >^^-y~m^m^^(D^i^mm^ 

( c ) ^W^^ J: t/^^ Lfc:/p - >^-^6^1S'^f^^ 

( d ) jo J: O?^^ L ^ n - - fi^J^-^ftc ^ 
l|2(DjS«ci:g^tt$ii:; 

( e ) rfti^y'-m&om^i^^f^ 2 (7)^«fls:tt3(c;^ai ^ 
; 

(f ) ^^tf*:^l52(Oig<2|s;ei^P.|IK^(c5>SiU ; L 
T 

(g) yn-::/-1iW1S^f^^. m^cD^^^r^-r^ 
2^D;K®^:/u-:/^7)#ffiiCoV^r^ai-6 ; 

( i ) m^ti^^Lxyti^y^-m^m^i^^Mf^'r 

(ii) 'yti^'^~m^m^i^(omi<omm:fxj-yt 
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(i i i) m^^m 1 (omm'^^-y':^^x^^^m^ h 
^ 6 i6 (7)ii si/^ m ^ ^ <!r -r 

{i^^i-^r ^;65T'#^o ^^^#TT% m^'T^i^n^ 
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ft-r ^ ffi;^ J: ^m':^ it ^ 6 ^tt t^^- X;0- ^ j^Jc 6 [11 
ttXi^f^t:' — X{i*^|Sl8^:& (single domain magnet) 

Xy ;?tf>' K^^^tf^gty ;^^f >- K^(7)^(7)*g'&jiS^ic J: 
K*5<J:t;fgty :^:^K(cafflLfci:^^. Tjs^/if y -.--y ;^ 

:^^PJcoSfJ(7)|i^(i^mXt3-:/^^^i|#t|Jc^i-^, 
^L<tl. :*::*rj^ti±fB(Z)J;9?:emiXn-X4^J:t;?S 

1^0^2XP-X^^^-r6o |g2Xn-X[i^ 
^- (mi*3j:tJ^m2) Xn-X-i^f*:«^«^^?fM 

5>«IX^^1. (II1*3J:T>*^2) Xn--X-^^^ 

^^'^L^^V>t--<r(?)^2Xn-Xti5>(l|-r6o 

L?^^v^B 2 Xn -X{l/^:y ^ X^ Ky X(7)- 

^f^^IlIHX^tg^i:^i^^7!»^^^2^^f*:4^--^^ai^-fr. ^ 

i|#M^^^i^S^i^^i-^/0^t>btL/^v\ t^^or. mux 

lHlijXprtfe/^^i^(^:(7)|^^(Dttt-. Xn-Xy:#^K^fe 



(7) 
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i^.\cx.^^<y^ ^y^^^V/^ ^^m^M^^^o 

-So 

3-i55>-e^^-r5o ^^^(Dmit?:^/^'Y:7'y ^^if- 
'A^m-r^. m2y^-y'\^^i>rvi-:/i,z.m^{^tzm 
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nm±. m2-fn-y'f)m^hm^\.-^^^'^m^. ^(om 

5^>>:e < ^ 1 0(7)|| 2 y -e-^ y KJ*5>^ 

^l^i^tm^l^O^. ^mi<Dmm't-<X(Dtl}sb<DZ^^- 

m\z.\^miy^—-f^^Xl'^2^xn^y^ti^^j^}^^ ^ 
y:^^-K^^^^tPo ^2^u-y^\tmm':i^'^tm:^W^ 

tmz-i^m^^m^. u:fm{^^<Dmm^mm\^x^\^ 
40 ^^<D[c\^m^t\.^o 

5^2 y m5>^t>o^2:/n-y^^^-r6o w 

<Dpmum^\t. 7^fe'a'ii2:/n-'^^^tf^^i4co*5 

^m^^. m2^'jis>vj^':i^^h-^y<y^yy^>v 
%nvftmfk^^^:it{^x.^. y<y^yy^>v/^ 

m<Dmm\t.u.P^m^^\^'mnmmn'i^m.x^ ^-o-y 



(8) 
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- X^^tf . BIO-MAG ^: V ^ 9 T*mflS ^ tbX V ^ -5 

^tfo t''— xntj(^^?F^r*fcoT. 1 ^^n>'(Dii:^^ 
Wi-6o jJ^y ;^^l^>t:^'-X43J;^J^5^^^^4t:^'-x^l^y 

^Lxm2yu-zfnmm-^mti:m^^'^^^t^o 
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i!btiir-<x<D\Um^^^'el^i~^o 

^m(D^^-yM^iiEm\^x^mmfi^th^x:h^oo 
L;^>L/ce/55tb. mmt\^x:^^m^mm\^'^'t<'i'^ti 

^m-m^mmm'^t^nA-mc'r^:it^^x^^o mx. 

H 6.8) 4oJ:t;^25mg/mliy^ n-^^f-^ }'^(DU'^!^'PXM 

^(Dm. mm\±^tih<Dmk:^xxfy^fzmM^nth 



17 



(9) 
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fcti^J^^{b#l^^(^Mifi^^^T^V-</PX (Vandenbe so 



rghe) ''imim^^^^i^vy:^,^^ hcnwtk^^xy^m 

ti" ^ J .of Magnetism and Magnetic Materials . 15^1 
8:1117'-18 (1980) \ '7'f-:x.}fy ^ (E.Matij evic) . 

"*^«Sr^JR (^7k) h?4^(7)»l* 

. Acc.Chem.Res . .14:22--29 (1981) t^lEit 

:*:^P>^rM^ffi-r5(7)tciiL/c^titf'-X(;if^, T hv< 
h • -^^^x-Y :^;^ti: (Advanced Magnetics. In 

c.) /^)^^BI0-MAG<^l^9S^^r*rtTIS^nrv^^||l r 
^>^WI^S^*^'l4t:''-X;6^^^;}x6o ^(?ii/c^^i*3hii^ 

-r6r^;6^T#5o Xt:i-X^^c7)#^(;i^-^L;^^V>^ 

<\-im:Wm^^^^ V'^commmti^x^^'t^o 
x^5>ti@*^«p(*^i-fii^ ^ tLyhsrt;; ^ §ia ufciis-e 

^ K^^coe-xtr^^|^'^$ii-5-<< 4^y t-p^-^ 
Ki:S/e$-^6r i:;0S-e#6o t^-Xfl y ^^efe-:^ h y 
i^^^ffi^'-eioroX/i-^/wr/WT't K^:^^£:^-^t. ^^v^ 

J: "9 y ^^^ii^^^^T' y >mit^- ')^^ i^^t-^ kco^^ 

i)mm^xmmi}^m{ch^x^{z^ xn-x^^^«6^ 
^/N^ X y x-r x^iir^ r t ;65-e^ 6o 
X n - X ^ ^ 6^ (7) / N ^ X y X if 3 > J 1 ^ 1 5 5> 

X y x-r if — > 3 >-r*fi 3 -48^^ (^:^^r^^^ 

«IM#^(DDNA. RNA. iafl^fiS>T-:^b^ J: t/^*6i^(i^i^f*:<ir 
^>S(7)MII#(^DNA. RNA. m^^^^ XU^Um^ 

mu'^mxnt^^^t^Rjt>mm^i,^m^^titz^^x<Di^ 
A. RNA. mmm}i:}s^7j^m!^^^K>^^<^<m^u,m' 



(10) 
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^Lfcmm^^(D])M. RNA. m^^n:^^xf^mmhmi^ 
icfe^LfcMM^oDNA. RNA. umfini^tLyt^mm^ 

^-^L/cDNA. RNA. m^^n^ ^u^n!^^ ^ h^c^m 
mc^^^^ti. ^(Dmmi^nm-hmm^tixm2m 

m^ti^t^. ^mmxm.mvtimi^^-yc\±mm^^ 

"^M^^(0^ft-M&^ (insolution kinetics) " 

^r^'s^mx^htifzmyt'^tzn^^i^^'^m^x^mm 
^ X xj^^mm(D^tErx(D^m&mmf^^(Dmm^'^m 
^x^^m2mi^c^'r^t. m2mn^my^--ym 



20 

mmt^^^fix\^^^o m2m\^^\.tz.m.'^w^<D^m\^\^ 

miyf^v i^:t^\^^yx:^-'fm (Pi) isxnm2 7f.v 
y^^ v^^Y^u-^y^m. (P2) t^^t:^^. fs^yp-y 
(Pi:j3J:OT2) \mm}i^^\^xm.^}i(D^^^^l^^J^ 
mi:7^p->^ (Pi) H^^^frTJc 
W^-^m^m^ (SO i:^^L9 6o m2:/n-yfi^^ 

x(n'^m\M^x.xjv:m(n'mx\k. m^wmp^-^^t^w^ 

xxf?2) im.m(D^mcmm^^j:U'^ti^^^i'\'rx'i^ 

t(Dy^4'fuy^'^—i^B:^\-xmMxh^. 
20 ^ni¥t(D^^i,z^^t^^^nfj:\^\ mi^^nm2y' 
u-':fm (Pi*5<j:OT2) -^(Dm^<D^^^^mm\c'r^tz 

t7L^m\<D':/u-y^ (Pi*5j;OT2) ;^lMiffl^;^^?:^V^t t 

xh. ^T(oy^-':f\'tmm^^^x^^\z.mfmw^^ 

y^') y>( y^^i\.f^f)--^tzmm.m.':^^mm2-:ru--f 
(P2) t^Lt^i^dti^i-ff^E'f ^^^^t^. 

30 'g^L3 6y;tf>^KtcJ:i9^i^f^ (Si) t'i^^X^^o U 
-^^V (Li) (cH^Jxt^3l^^7Ky-^-;0^jb^fe^mSi5;65^ 
^tb6o ^^^^^ (Si) (iy;?/>K (Li) ^^^LT^n 
^^'^b5 6i!Ly;^^^K (Ai) ^^-^-r^c i7Ly:^>^K 
(Ai) \:i\tm7L\^^^-':/ (Pi) (7)y:^>^K (Li) tcffi 

^XX^StdteT^^. ^-^^ftTT^i^fts: (Si) CO 
feLy:^VK^5^ (AO ti^i:/p->^ (PO <D^)iS>V 
^'-i^ (LO ^^^*/c(l*g-g^L. -?:LT-^(7)mi:>^c3-- 

y\-t^fL^mmmt'i(^^\^K-om2':fu-y (Pz) 
t<Dm^\:im^^^ti)^x^^o ^h\z.^ 

:}s\^'^xi^mx^^o mm^x(^y^—y'tm^t(Dmm 

50 fjiy^^y^jy^'^—i^si^^x.iiC^ — 
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i^^mmi^x. WM:^mm^ti^o ^^i^ (so amu 

*^^m2:/c2-:7^ (P2) \^y^X<Dmmtti:r). i^&o 

m»i^xm-^L.<fj:\^-!^m^mh-i-:it:^^^x^^^t^ 
{iHwwtcM^^fORNA. DNA, -^mim. ^nm^xxi 20 
<i^^S(7)MBi^.(7)DNA. RNA. -^mitM. ^m^^xrj 

mm^W^^-^ti^^» (Si) ,^^#^W(C^^LTV>6 
*T**fe^(7)m2:/n-:/ (P2) h^tz^^f^ (Si) i: 
^^Rl^-To WMf^^^h-o^^^^m2y'xn-y^ (Pz) 

t^§or. SUcOX^ms^LT. 111^4^^ (Si) ^^2 

^wi^ (si) ^m^-y^-y^m-^m-^^m-r^zt 
^mk. xa6^c:^ov^T. mi^m^ (so fi^2^ 

m2^^i^ (S2) ^S#^;tbtL6. 
m2S:«p<*: (S2) nmi:fra-y'<DV:^>h^f^^ (LO 
^*S'^L^6^y;^:/K^5> (AO ^^tPo 

-e^2S:i^«s: (S2) cts^^-t-^o mi^ni^ (so 40 
mmi^^^h\zmm'r^:Lt\cx^ . mi^m^ (so 

^(Dmmi^^i^ (SO 

2 ^1^4^ tznmm ^ thtimmi¥^m(Dmmm 
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ti^or. Iili[3l^tg?^^m2^i^f*: (S2) ^^:^mW-tm 

xm'^y^/\^^-\z^^(o^mK^(o^^m^m^i^^:Ltf}> 
x%^o m2^fznms^wmt^i':fx:^-y' (po 

y;^/>Ki^5^ (LO ^^^^S^y;^f^^K^5> (AO ^ 

h-^m^fc\t,y4/i-^-^^t^(Dmi'^ 

2lll^C^Lfc«l^&(D^&;^)S^^i^TV^6o Il3iatc*5 
V^r. U;^-^ KJim2EI(ciB«c(7)yn-y 

^r)c5^<^:^ML/c|^l:Jb^J;t;«m2:/n-::/'^^ (Pi^b^J;tJ« 
Pz) ^ia^fls:^?FMbTl/^§o i.^>l.^J:t^h. l|2>^a 
"::^^^i:|^2 y K (L2) ^^tPo ^(Dm2 V V 
(L2) t;i{i^Jx.t€4^'^getrLy;^VKi:«^«s^?fM-r^ 

^rrin^u-^—. rfc-^v^>'^y;?;^Kt^i^^-r^t:'':^^>^ 

y;^^K. ^fc{l|gI^LfcJ:9 3^ce5i^^4fy-r-y:^>-K 
(Lz) ^^XJ^mm^yt^'^^U^—tftV:^>y (A2) 

^^x^i ic^-f m2y\=i-y^ (P2) ;o^^^6^<^ 

*£'g'LTV^/^V^B#/i:^t^c^l|2y^-y (P2) tM^,^ 

(D^ #'^LTl/^^.eV^|gl*^J:t>*^2:/n — (Pi:JoJ;T/ 
Pz) ^$^{;i^tfo y<yi!^i^y^>V/^:^<Dmmttj: 
^mM^rifzm2yt2-y (P2) ^^:y^^^^'^^- k 
^Wi^ (Bi) ^#'^Lfci:^ilfiJ^/KDfeiy;«f^ Kj^fei^ 

(Az) JcJ:i9. ^(D^<yi^^y^:^h^^Wi^ (BO ^r^l^ 
mW(-)g^-r^o 7N^^(7)^l^:7^i:i^:r' (Pz) ^/v;/^ 

^*^r>^K^4^^ (BO t(Dm^m. xa2(c^-rj:5 

{cy^:y^^^^r>:^K^^f^ (BO ^l^fr;^i^^I^*i-^o 
X(DU'Pm. m2yt2-y (P2) tc{^:^r^tLfc 

i)$'>xm. mi*5J:T^^2>^a-yc7)y;^>K*5J:t>* 

in:y:^^>^K^5>;5^^Tf^-i±-r. J-o;^6^7!»>l^ i J; tJ^^ 2 
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<Df:Lmc^j.Txmm^ri^xh^o. ::9Lt. y^^— 

ho r^LT. ummm-tmi^y'-'^Biy--^^ m^x 

fcmmmn^y ]<^(D^}'£xmii^^ti. ^v.x^(Dm(o 
^^±ii^u^Lxmm!^m^^hmm^Mcn^^^ho mm 



f*:(ix^^v^^^ (dT) (D:i^Vy^^^y^f'V^^)iJ 

fcfi/N^ y y ir- V- 3 >^f^t:-p-e^ 1 ^nmc 

10 ^'g'b9 67^*^=3r^/r-rV>^^ (dA) (DmM^^t^. 

:^'r-iyB>A^^W\^ht. ^ ^X\^}^nnP^X'^ 
*P$n6r^{cJ:i9 y y if- 3 > 

^f+;55^-it^n^o L;6^L/ce;d5t>. T'WSi L/c^ 

L-:^^ Kfi^l^Qj:r>*^2:rn--:7^<J:«'^^^ff^j^L. 
(dA) JlSl5;55JlIlRprffi^^t#:(^x:t:^r^/^^ (dT) 
20 — i/3^4;i)>f3;^'7^"iy3 >^5-^iiX7N*3^^fl^i!l 

V t'-Xf^il * ^S^tc J: 19 m'^it ^ H 5 r-fe ^5 
9o ^3{Gf^^^*:^^±^5>(0^§i#(DDNA. RNA. "^mtM. 

tLfcIiIH5i"rBi^i^^*:(lM^#.c7)DNA. RM. ^^{b^J. ^ 

^^tc^-^L^-rv^MK^coDNA. RNA. ^mtM^ xxim 
^4^c7)^2^^(;i^^p$ti6o ll2^^^4^^cIH]ijxp^ti^ 

(dT) y '^-;o^^^6<]-mi:jb^ctt>* 

40 ^2:/p-yiS'g^«!:^iSgi$-fr6o ^M^cODNA. RNA. 
>^7"— V- 3^/7 X^ 2 l«f*:fi?^a]|H5t>f f;:: J: «9 ^^-r >^ y 

50 Lx^f^^tih. '>^^-y-m^m^i^(D-^t{.xm 
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=f^^l^^r:=-ly (dG) it^'^^-^)'^—')^^ts — h'i^^'^ 
5x:^=^r:yV h (dC) (D fSi^-"^^-') '^-^^'^ 

n--y^||2^«f<*:^(0«^«:;6S7F:^^T*fe^;«)^ ^2 
T^n hW>2 -^WW^ h (n^^m^^^^^^^ 7 ^ - ^ 

/<:y^^^^:/K^^f^;55^2^^^/0>b5>^^tx^o 
/^^^ :y ^ ^ ^ >^ hv ^ X;55|»^>tL 5 o 

>5^^-^-'>3>mStCbfcS|2jK*^^3^i^«s: (H^^ 

mi y :;?;^>K^5>75>T^':^=^v'rxV^>> (dA) CD7^^^:^ 

y-^-T'fc^:^'^. m3^^{*:{i^^^=^v^^^ v;^^' (d 

T) (?5>i>^;J^y'v-^'g'tf, %\zM-<fz.^b\z.. ^3^ 

2 L^#^ /i^^ --^ ^Tcfi^-^fe^ 

1 *J J: tJ«m 2 :r a -X»^f^ ^ ^ ^ t^^^-T 5 cd tc^Vz: 
^LXI|3^^^^^c^^RFmw^c^g'g^L?:cv^y<:y^>/^ 

3:^10-^^^^. m3^^^<*:ti^W-mi*3J:t;5||2:/ 40 

BIO- MAG ^ V ^ 9 fSS^ -emis ^ V > 6 ig-t^+ir ^ / s 

A.>Jr:/Xy :y>>) t^hA^i^tL, 50 



26 

jv'f^^^yy^^ ^^'^^yf^'Vy^y^y^y—^ (tdt) 

^^—^) f)^hA^\^fCo L^;*-^ KpdTio fi:7 

6m^^m^nti\^\ 2-D(Dyu-y'ay^y<-(^— (Sp 

icer.E.K.) 4b^J:U^/— X/U (J.A.Noble) . J. of Biolo 
gical Cheffl .257>55716--55751 (1982) iC|Eife$iX'5« 

m-^-y^ i^em) t-t^^or. (Escherichia co 

li) (7)ni>'xn h^'yy^M&^elt AlcOirV^^ (sens 
e strand) (C«|g$tb/^Co 

83:/ p - X <J: ^ -5 (t fCo m 2 >^ n - Xji^ (7)ae^SB^iJ 

t-'^'iS^n. l^^^m^A532■XT:I-:/^^-:5^t/^:o 1^3 
Xn— X{i-e<7)it^-f-iS^ijO726{iz:;0^e^^^oX39p^^ 
U:^^ Y^fznmx:^^^0 ic-g^i^^n. ^^JL^r^^^A726 
Xn-X^^-^ttfc. i^^(7)i^^ia^J (5' -»3' ) ^ 
aT<^^ I t-^-r : 
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Kb 
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Kb 
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Eh 

Kb 

2 

Kb 
Kb 

o 
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^elt AlT'^D^o V^i^^^AB'^elt Alti>^i5^ 

Vy'^-K;^^;0>^A^L^c>^7;^^ KEWD-299(D-S|5 
10 ^LT^*^tl.6o 

KEWD-299^*gSLfc:o ^ KEWD-299J1*J 

PSa^SXba I:}3J:OTind IIir*tB>fl: LfCo 475iSSStO>^ 

^fflv>TM3t#(7)ji^(ct;feoT32p-ATP-e5' 
20 *K^J2:ioJ;tJ^3T'{i. 

^5M«S<0|g#:>/r^i^^'>i.^;^v^T-t-- h (GuSC 
N) . 0.3M»S(7) h y ;^-HCK *5<tt;!0.1«S(^EDTA (p 
A7) t^^^PL/Co ^(7)^^;?;;e-hnt:'^XA-^«^?gH10 

GuSCNcf'X'"I^<t:L/-c ^ (D*^iiii^ti^l0^i®/nil(D^^ 

t^^oT. BIO-MAG (M4100) t:' — X(7) J: 9 f^T % 
tg^^ o t:^^— XlOOraHl 4 fic7)275ml T ^ ^^Xl^ 
mMy ^^g^-:^ h y (pH6.7) J: D 4 lUifer^ Lfc„ ^ 
C7)t^t:''— Xfi20niMy V^*:^ h y 1^ A^^co 1 %^)V^)Vr 

/ur^^t K-ei5t?^LfCo ^^v>r\ t^^— Xfi20raMy h 
y^^i^ (pH6.7) 4^(7)10% ^Vi^^yur /U-x t: KlOOml 
50 rM.-e3^FH^Sj;c::^^;rco 't(D%.^—X\xmv!^A^) i^mrtV 
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V^M^ (pH6.7) T-h5>i-fflc^^t. mc20nMV>m^ (p 

H7.6) T— mi^fei^L/c. 

SlJfl§t-> *t^LfcpdTio (7):n^u:/>:^r ^ (EDA) # 

Ijm (EDA-dTio) (Chu.B.C.F.) . ^:^—/}^ 

(G.M.Wahl) . ^b^J:t/;^-— y/l- (L.E.Orgel) . Nucleic 
Acid Res . 11. 6513— 6529 (1983) J: «9 :i ^ 

^\m^tl^) iCt^^o-CSii^Lfco EDA-dTio (7)«S(i20in 

My>^*& (pH7.6) lOD/mUCpSUyho 
EDA-dTio Ji^t^t^^-XtD^l^T/^T^^fc: KSi:^;:^^ 

iir^fc^tcattt^— X^j^-g^LfCo EDA-dTio ^ t^— X 

])>mm. (pH6.7) J9 SlUi^i^LT^^t;^^ 

^LfcEDA-dTio ^(Di5fc?^T*#rf^bT200ml^ b 

/bo 

B?)K<0:rc:i^)(C. lf-Xfi20mMy (0,1% 

Ti^it^ h y ^i^*.^j:i>*o.i%sDs^^?>) ^x*m^Mm 
(c, oj5U'j>m-rhv (pH6.8) . 0.5%^ ^p-r 

/^i^/^r3i/^^-^ by i^i^. lOjug/ml^^M^DNA, 0.5mg/m 

I'^^^lfD.tfT/W:/^ (BSA) (p^^J' l^T-if^^) 
t>'5mM^^U^v^r ^ (EDTA) :f)^hfii^mmm 

4'-c:/WN>r >^y ^^if-v-a^^^froyho m^^mm 

x^':^u--ft\f-y<^\^m-r^m\^. t:'^-X(7)7^u/N-r 
y y ^$^-rif— v^3>-^2iHi^jfeLfCo ^coyw^-r>^^y 

if — 3 tf — X^iof&^fitD:/ u-^N-f >^ y y 

if 3 >-^tT?i^ 4^ Att 6 r ^ L r I > f^o 

^ 1 (7):/ uy^-r :/ y y-r if- 3 ^-^{i^^ L/^^D^ b 

fco SiJ-^(7)^§&itJT\ dT5o :JoJ:t>'dA5o p-d 
T*3j:TJ«32 p_dA^^V>T*^10^dpm//i g (Dit^ti (Sa) 

dTso (DSa^ h y ^ang^^^l^tc^ «9iE5ttC^pij^L/ci. 
^V>-C\ 100.000'-200.000dpm/mg(O|IS?WtC(^— (DSa 

^ y if- > 3 ^^ig^ifS^^tf >^J-S'J>«? tCJtlP 

x.rimloo^4^ LfCo 

^7" U/N^ y y X L?t t:^^-Xii^(7)|^^^)ie^|-^4^ 
4<@cO^^— >^tcAtiyc:o 4fl§(7)^^— XcD9^2^@»i 
-^tL-^*nO. 5ml (7)32 p-dAso U^^^mMi.. ^ «9 C7) 2 



30 

:rco 4o(DSffii-'<Tfiw>^y y-r-^-v^3>^frtc 

^4(7)lf-Xfg»#|(D»^'g'«gCfi^^T*S^ti.5 : 

C = V (A-T) /X 

_hlB^tpXJl3zp-dT50 cOit^^^t^ (cpm/nig) T'fcD. 

?R4'tC!?^^^L/ct:^-X(7)^i^j§t^ (cpm) -eib«9. L 
XT (132 p-dm?gfpJC!fg®L3^ct''-X(D^i^^ti (cp 
10 m) Xh^o 

^5^I^XW«iLfc#ti:m(7)fc'-X. 3|&^. :7>Y7y:/ 
y Afd-^Dtf-Xjl (IfS^LySidTio OEDA#^D4^0f-tt5'9 

z^m^) ^ym-r Y ^ (pH 7.6) somi^^i^^^y a 

(MW> 100.000) 100mg^^Wi-'5^?^^^^ffl■r ^ w <!r ic 
E.^6^ffigi& 

^^(Df^}b\^ m'm-^\y(ox\tf^\^) miy'^-yM 

83:J3 J^Xfm2 Xn -yA532^fi ffl LT^ c7)aai?£^^ C 
6-e*i>5 9o ^1 Xn-XA483tl32 p-dCTP*5 J;tJ<32 p- 
dGTP^fflV^r^lQio dpra/mgCOM:^*ftg--^ V^i^tC3' 
tI^^MI^L/Co l|2Xn-XA532J±»^^-^:^/i-h7 
>- ;^ :7 :n ^ - if ^ ffl V ^ T^i^^J 70<® (D ^^^ItdA^S ^ 

^^W^^^. MaXn-XA483 200/ig/inl<b^lFl5{^ 
30 JUpXu— XA532 400iu g/mUl. V>;!>V^/?)^c^»0^>'x 
a h=5E^v->'jft>^^<7)f^iS2t^Ufc475mer Xba I-Hind III 
mmyyi^^^ht 1 .4M:^{l::-^- h V t>i^4'65'CTM55>H 

dTio -^i^t^-X (a't4t:^-X(C>ff-r5^1#m6^*S^^ 
jSi:'5/ci6(75XWN^Xy i5^-rif— '>3>-f^ic3 fxg/ml 
cDdA5o^^ti^^otf-X) or y =1- h^g^ft^^i^rS 

ft:(i5mi^y Xn h^i/:/^^-X4^xxwN-rxy x-r 

40 if- V 3 ^^S^^^O. Iml t ^{^m^.X 2 ~ 5 ^^r^^-Y >^ 
^n--X{i=^-^^^X (Corning) ^^-X^M5^^ 

$tt6^. n^vzfu\fu>^^—y^mLxmm^mn 

^tL^o ^l^t'-X^O^^^y Xn t^u^^rL-Xco^t;! 

50 ^i/i-r/i/^^— /ui^^tfXu'/^'Yxy x-r-^-v^3^-liiif 
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6ot:-e2 5>^j!jpi^-r^ci(cj:«Q. ^t^t^-x^^^^j^tti 



32 

^mn\t^f^it'^mKmf^^^wt^m\^^xm^-y^- 

^fz.\^2^^AL(Dyu-y^^m^^^^z,mmx^^o m 
;tfi. m-y^-y^'^mtirhy<y^^yy>mm 

^ti. ^\^xm2<Dy<y^i^9^>h^mmy^-y m 

20 ft:^fe^U#^l|2 y ;^/>' K^*^6o 
6<)M» >pfi- 5 mil 5 «S&^*-?ir ^ ^ o 

30 y'n-:/A532li|J]^^^M^cOfci6tC^'l4t^-Xic#k 

" :/ A7 2 6 H ^ — ^ h ^ V ;^ :7 m ^ — if >^ ffi V ^ T (7) 

3' 5l^iS(-^3fi(7)32 P-dC:|b^<]:l>*32 p-dG^S^^>'^ 

n ^ytmth ^ :/ y y ^ X L V dC - ir /i^ n 

S6^-|^l*5J:t/^2:/n-y^^fl^^^WLRo* 
40 ^'^^2:/n-:7'^^tJ>«lB^'l*(Ofc^jg?g(idC-ir/PP 

(DWlK (37t:) =f'dC<^rdG7(O^S^tfi.S<^ ^9 t^r* 

<. S6«)-mi:fo^<tt>'ll2:/n-ym'^f^c7)dC-ir/Wn 

10 (7)^^?^;^^: 19 t3{£< . dCm^^tiO^^-^^ 2-7^0 
— :/(OdC-iry^n— y^-^coM'^^lSiii'^o ^^(-> If 
W-^l:fe^J:U?^2:/n - tl^^-^H 2 :/ p - 

t^dC-ir/i/n-;^^^^^---(7)^(7)^}fit^:^oV^-C* 

50 ir/i-n-7;(lit>L^t^J; «9(^7i^tb^/0^. ^Il#(ii(i(7:» J: 
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^iS^J 1. 

^ite^elt AlcOXba I-Hind Illy v ^ V 

n (in 1 n :/ y if- V 3 

^20^^ U^r^ KT^T'f^CS&^(;i^^L#6A483 30 
mer::^!; K>^n— :/r**)Ofco -^(7)11 2:/ 

n — y^^fi30mer:ty P-clCTP:^^ J: 0«32 

^^^mm L/co n 1 (DKJt^^^m±^^mn^ 1 

-:7^i:^1filKll2:/u-:/^'^;^^. 4 ^ g co^t^;k:Jli0 
DNA^-r ^^^^-^-v^avLfCo Il2(0^^5^'&i^ti^ 
^mpl?i:/n-y^S!^^2:/a-:/^^^. 1f6^DN 
A^^(D(^— Si^i^^'&J^^XnOM g<7)^ttt hDNA<h^>^ 

y>g^i^*iW?^ (pH6.8) 0.7ral4'TdT-f^'M14t:^^--X 

m\^m^it\^xmm(ntu<^^^\zLm.^\.ti, m^--:^^ 
-yx^-y'm^i^^n^mm^^tz. ii2s^(7)t^^x^ 



34 

T3000 -^^ x^i^m^mi^xm^-y^^-^^-^t^^i^ 

dTsooo -^-r ti >mny^4 y^D-y^tiy hmSi (hybri 
-slot apparatus:^ h u:^^ • y ^ • ^3}^*^ h y 

10 :7 . •^4^>:^i±m) h y :^*i«?g4^T?Gene-Sc 

reen^- < ^-i/^ > K • >C >^ UT— (7) J: 9 

fern. ^hi,c\o^7^!^mm^^n\.fzo ^^^i^m^m^ 

W^-r y ^VX^iirfc : 
20 (1) 1%SDS: 

(2) O.SroSDS^'COO.Smg/ml BSA ; 43 J: TJ^S^ 

( 3 ) X X y x^ if - 3 vfiw^f^ 

^^^^-Xo-X^t^i^^^ti^^t^tiO^j^dTsooo — 
n ^l|Rtl0.2My ^-g^-:?- h y Aj3 J:tJ^5mM EDTA-e?5fei^L 

/io r(0-^^n^-^^^^^Ji^2Xn--X(7)32p^|gj^5> 

co#ffiicov>T;r- :ty 'Jir^yy^—X-Wt^U 

^—f)^h^^'^^x^—y^iy^^'f'i^—^^^ ^^m^'^x^ 
^Lfco toxit^T-^'atf^j|5I:7^X;'>'h3:7^Ah 
30 ^/P (10->5 ^/i-) ^^Wi~^^^^X'Ji2l0043j;t/1400c 

mpt^^^^^^MSc-e^oyci, tox^^^^^t^mmyy^ 

^>^h30rh^/l^ ^/W) $:^W-t"S^5|^t«2cpm 

<D:^^>Y1^X^-of:io 

DNA^-&^J^c^V^||3l^:5|£^fi7cpIn-CfeofCo 10Mg<7)«^ 
^t^L/ct hDNA^-g-W't5l^4K^4f^OcpmT'^ofCo 
4 m g(7)IRii^t^b^c^MffiDNA^^^i-6^5^)i6|-{17cp 

mi-Xh^tm-^^M^o >^i^^^/c:1l6^-Xn-X1S 

fz.. DI^A^^<^*/c^V^^5|S^4»^-^^X^-X;65#^iU 

fj:\^^(DtW\m^. t hDNA^fc{t:;'cfli®DNA^^tft^S* 

fc. -(7):^^^i^^'YXy y^X^tL^^V>;(^i^Xn-X(D 
:|^^ u^/HQii ^/p;i)^f5|(^io^^/v— X^ K 

d/^^+5^i^±(-««i-S7aX (log) c7)ec#^^i-o 
^JfeFI 2. 

50 ^^mmmn^^yi:^ ^^y^'^ vmmtm^m^mm^<w 
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^ i"l9J ^ > 1 60ng/m 1 CO dA - D A5 32 1 4 Ong/m 1 

m^D-iTuy^^y^v y-f-\f-iyB>mmmx'^^i.. 0.75 

My :/g&je^^if?^ (pH6,8) 0.7m\^VdT-mnmi±\f- 



nM. (37t:) t^:^ i; =^^dc t dc? si^u^ J: «9 < . 
^co:rci6{c«6«]-||l/^2:/n-:/'S'g^^^5dC— fe/un 

^(7)^fJ£ii-r6. «6^-||l/^2:/n-:/^S-a^fls:tidC- 

^#-r5^m^sj±o.2^>j'n>-c7)T^pxV;^^ (y 
2 



1 HJ 



^a^MSI^ 10 5 8 

.>f:y^^^T> V KMai^ 4 9 5 

3 9 5 



2 0 0,0 0 0 
2 3 1 
2 5 
<1 



2 Hi 



m(Dm^mmxW^^^tifJ:t--^tz.y<y^VJry:y\::^ 1 



) 

15 8 8 
10 8 4 



4 0 0,0 0 0 
6 4 2 
6 9 



ni^xx^ -mm^\±xh^o 
±mmmmnwcMi^mMf^^7^^^-^^^xmm Lfc h (ox 
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mmm 3. 

(spiked) ^!^'^^mi^:^^h(D^m^ ^ > Kc0^6^*i^ 

5M GuSCN. 0.3MM;;^-HC1 (pH7.4) . O.IM EDTA (pH 

7) . 1 %/3 -y/u;^:/ ^^^/--/^cD^^^c^T^"5^^>^b 

(crude f i ItrationX'^-f K • / :^ ^ i^) 

ii LT100t:T* 5 ^mu^. L/Co 

x.rft^^S^5M^ LfCo ISf*:(DGuSCNfl^fc:^{lc7)^ 

(:;^x^^i^— JBC257. 5716'-572l^# 
KpBR322coi3^M<?:>#l^<^:77^y > 

m2mm':f^-y nwM^>'rt^ h^i^i^i&i^'T-t^ 

y 7^ y ?e-:7r — v^M13inpl8tw^ a— ::^>'ir'$nfcelt Al 
ite^COEcoR I-Hind ^WM^ 9 ^ ?^ h^^hi'fM^ 



38 

• y i^-^ • h y-X7!)^jbA^L3 h^ViJ' • 

/WLdCTP (:r.>^;/ . y^^:t/r^;^;/UX^tS^) T'^^V^- 

10 '7^n-:7'^'g^tl{i20mMh y >^-HCl (pH7.4) ^Xmm 
M EDTA^^-eS Mg/ml(^ll2M13-toxyn->^^ 4 a/ g/ml 

(D % 1 dAf^-^P :/ n - y ^ ^ Wi-^-r 

fco z,<Dyu—ym:^mt\Qo°cx\o^;^r^mB\^xyrn 

-^-i^B >m.^m^io^m(Dmmmmm (o.75My 
20 :^m^h I) ^j^. pH8. 0.5%'^^ y /^'i^/^'='v'>^■^ h y 

'^'A, 10mg/ml:>:^llDNA. 0.5mg/ml ^v-lfiL^T/l-y ^ 

(BSA;5^^ l/T— if^^) 4^J:t>mM EDTA) "C^Brf^ L 

\^x±!^^^nn^(Dyfm!\^ty^-(y'v 
-Dfz}^^:t^'^mmm2yti-y':^m^vfco 
30 ^i:;::. mi'^mx\ m\/m2-yxj-^-m^m'^w^ 

m7^j^mx\ m\/m2yu-y'-m^m^m^m2m 

% 2 pcOdTio t:^^-X^:f^f^gtU^i^tc;^Px.. /^-T y 
y^if-v^3^-^#^22rT^^i^l5>«^^byCo ^(7)t*l:' 
-X^^-:>xmWWmWL^\^W9mVfz^ ^(Dl^-X« 

^^) ^iiil^it/io -^(^t^^ dTsooo ^ b n ir/i^n — ^ 
^/u^- (iERfri^»j«-C:/WN^'Xy >5^><XLfc^<7)) 
(C22rr*||l/^2>^n-X-^6^1S-g'fls:-^^Saif^^ii 

m^'T^f^x. y-C /i-^—nm2yu-y'(D\f':t^:ym 
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M 3. 

m m m m m 



1 IM NaCt. 0.1 M Y ^) :^ - H C jL {pH 

7.4). 5 mM M gCU . Q. \ % ^ — 

y 2 0 

1 a 5 W/^^* B S 1 0 M ^X^i^XWM 

DNA %^tfiSWm/« 1 

2 5 % BSA, 0. 5*'->''f->'20%^ 
tfM®«K/« 1 

3 0. lAf NaC 0, 1 M Y V ^ - IfCX. 
( 2>fr 9. 5 ) . 5 0 mil/ ilf flrCZ2 



b (BCIP) joctt/::^ hny/U— y "^A 



(NBT) (:¥-/P>^:3(f-K • r:^K--<y-aS») 
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